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Abstract

Sample of FeCr2Se4 has been studied with X-ray and neutron

spectroscopy. The crystal structure of FeCr2Se4 has a monoclin

b ¼ 3:61 Å, c ¼ 11:82 Å, and b ¼ 90:681, respectively. The neutron

The magnetic super structure peak disappeared above the Néel te

Temperature dependence of magnetic susceptibility showed an
t various temperatures from 4.2K to room temperature. M

rect evidence of a large quadrupole interaction in this ma

consists of a doublet at room temperature, denoting a disto
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Selenide; FeCr2Se4; Mössbauer spectroscopy; Neutron diffraction

uction

ly in AB2X4 (A, B ¼ transition metal, X ¼
ide material) materials metal-to-insulator transi-
reported at high pressures, and also metallic and
spin-glass properties were investigated [1]. Chal-
materials are studied for various crystallographic
etic properties according to the doped transition
on tetrahedral site (A) and octahedral site (B).
r-based chalcogenide materials, FeCr2S4-doped
ahedral site, has a cubic spinel and ferrimagnetic
[2]. Cu, Se-doped CuCr2Se4 has cubic spinel, too
magnetic property is ferromagnetic, and Curie
ures for FeCr2S4 and CuCr2Se4 were reported to
nd 450K, respectively [3,4]. On the other hand,
has been reported to have a monoclinic unit cell
ferromagnetic transition temperature of 218K.
erial has been studied both crystallographically
netically by several investigators. But different
ors have obtained different values for its cell
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raction, vibrating sample magnetometer (VSM), and Mössbauer

space group I2/m) phase, with the lattice constants a ¼ 6:26 Å,

ffraction patterns were observed from 4K to room temperature.

erature. This result is in agreement with the VSM measurements.

malous antiferromagnetic system. The Mössbauer spectra were

össbauer spectrum shows a severe line broadening at 4.2K, and it

terial, compared to magnetic dipole interaction. The Mössbauer

rted monoclinic symmetry.
dimensions and magnetic properties [5]. Morris et al. [6]
reported the magnetic susceptibility having maximum near
260K. On the other hand, Kojima et al. [7] showed that the
Néel temperature was 218K. Therefore it is necessary to
disclose some unclear points and magnetic interaction
mechanism in FeCr2Se4. Here, we present crystallographic
and magnetic properties measured using the X-ray
diffractometer (XRD), neutron diffraction, VSM and
Mössbauer spectroscopy for FeCr2Se4.

2. Experiment

FeCr2Se4 was prepared by the solid-state reaction of
high-purity elements Fe, Cr, Se in an evacuated quartz
ampoule. The sample was heated at 1000 1C for 72 h and
then slowly cooled down to room temperature at a rate of
0.2 1C/min. The crystal structures of the samples were
examined by X-ray diffractometer with CuKa radiation.
The Mössbauer spectra were recorded using a conventional
spectrometer of the electromechanical type with a 57Co
source in a rhodium matrix.
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